SPECIFICATION 




Electronic Version 1.2.8 
Stylesheet Version 1 .0 

[HOUSING ASSEMBLY FOR 
ELECTRICAL ENERGY STORAGE 

DEVICE] 

Background of Invention 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to housing assemblies for batteries and 

equivalent electrical energy storage devices. More particularly, the invention relates to 
a battery housing assembly that efficiently utilizes available cabin space within an 
automotive vehicle. 

[0003] 2. Background Art 

[0004] Future automotive vehicles, including for example hybrid electric and fuel cell 

powered vehicles and the like, will include an increasing number of electrical vehicle 
features and loads. Such features for example may include telecommunications 
systems ("telematics"), 1 lOV outlets, "instant" heating, integrated starter/generators, 
power electronics, battery and electronics cooling, and other advanced electrical 
features. To meet the increased electrical demands of these features, some vehicles 
will utilize a separate high voltage bus, e.g., a 42-volt, 1 50-volt or 300-volt, in 
combination with a conventional low voltage 14-volt bus. Alternatively, other vehicles 
will utilize a single high voltage power bus from which lower voltages are derived 
using a DC-to-DC converter. Still others may require ultra-capacitors or other 
equivalent electrical energy storage devices. In any event, such vehicles will require 
additional electrical energy storage capabilities to meet increasing demands for 
electrical power. 

[0005] yi^g j^ggj additional electrical energy storage capability thus raises the 
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problem of where and how to package additional electrical energy storage devices 
within a vehicle. This problem is further complicated by the need to minimize vehicle 
weight, improve fuel economy, and include additional power-consuming systems and 
components. U.S Patent No. 5,736,722 to Veenstra et aL, which is owned by the 



assignee of the present invention and which is hereby incorporated by reference in its 
entirety, for example describes an electric vehicle battery tray assembly that enables a 
standard battery pack to be configured in a variety of ways to allow more efficient 
packaging of the battery pack. The battery tray includes a modular battery separator 
assembly, which provides a "flexible" mechanism for stacking rows of individual 
batteries. Other patents show a battery pack integrated as part of an electric vehicle 
structure, see for example U.S. Patent No. 5,378,555 to Waters et al., and a battery 
unit disposed under the seat of an electrically powered lift truck, see for example U.S. 
Patent No. 4,355,695 to Leskovec. 

[0006] As such, the inventors herein have recognized the need for efficiently packaging 
additional or larger electrical energy storage devices on-board automotive vehicles. 
This is a formidable challenge given the demand for additional vehicle features and 
the need to minimize vehicle weight and improve fuel economy. 

Summary of Invention 

[0007] An assembly is provided that functions both as a housing for an electrical energy 
storage device, such as a battery, ultra-capacitor or even fuel cell, and as a console 
assembly in a vehicle passenger compartment. In accordance with a preferred 
embodiment, the assembly includes a support structure disposed within the vehicles 
passenger compartment for supporting the electrical energy storage device, a 
combined housing/console structure for concealing, at least partially, the support 
structure and the electrical energy storage device, and a housing cover, having at least 
one console feature, for mounting on the combined housing/console structure. The 
housing assembly is especially useful in automobiles, but can also be adapted for use 
in boats, planes and other types of vehicles. 

[0008] 

In accordance with another preferred embodiment specifically adapted for 
automotive application, an automobile battery housing assembly is provided having a 
battery support structure disposed within the passenger compartment, at least one 
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battery unit mounted on the battery support structure, a combined battery 
housing/console structure for concealing, at least partially, the battery support 
structure and the at least one battery unit, and a housing cover, having at least one 
console feature, for mounting on the combined battery housing/console structure. 

[0009] Advantageously, the battery housing assembly described herein allows for the 

efficient packaging of additional or larger or even spare batteries within an automotive 
vehicle. In a hybrid sport utility vehicle for example, the present invention allows for 
retention of vehicle features, such as a third row seating, auxiliary air conditioning, 
larger cargo space and underbody spare tire storage, that would otherwise be 
sacrificed due to the placement of a high voltage battery pack elsewhere within the 
vehicle. 

[001 0] Further advantages, objects and features of the invention will become apparent 
from the following detailed description of the invention taken in conjunction with the 
accompanying figures showing illustrative embodiments of the invention. 

Brief Description of Drawings 

[001 1 ] For a complete understanding of the present invention and the advantages 

thereof, reference is now made to the following description taken in conjunction with 
the accompanying drawings in which like reference numerals indicate like features 
and wherein: 

[001 2] FIG. 1 is a schematic diagram of an automobile battery housing assembly in 
accordance with preferred embodiment of the present invention; 

[001 3] FIGS. 2a and 2b are perspective views of an exemplary automobile battery housing 
assembly in accordance with the present invention; 

[001 4] FIG. 3a is an exploded perspective view of another exemplary automobile battery 
housing assembly in accordance with the present invention; 

[001 5] FIG. 3b is a perspective view showing the accessory support structures of FIG. 3a; 

[001 6] FIG. 4 is a perspective view of another exemplary automobile battery housing 
assembly in accordance with the present invention; 
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[001 7] FIGS. 5a and 5b are perspective views of the automobile battery housing assembly 
of FIG. 3a disposed within a passenger compartment of an automobile; 

[001 8] FIG. 6 is a perspective view of the battery units and support structure of FIGS. 5a 
and 5b; and 

[001 9] FIG. 7 is a perspective view of another support structure in accordance with 
another preferred embodiment of the present invention. 

Detailed Description 

[0020] The invention described herein is a housing assembly for storing an electrical 
energy storage device, such as a battery, within a passenger compartment of a 
vehicle. In accordance with a preferred embodiment as shown in FIG.l , a battery 
housing assembly 1 0 is integrally disposed as a console assembly within an 
automobile passenger compartment. The invention is especially useful in vehicles 
having dual battery systems such as hybrid electric vehicles having a conventional 14- 
volt bus and a secondary high voltage bus. The invention described herein, however, 
can be used in any automotive vehicle, including but not limited to hybrid electric, 
electric and fuel cell vehicles. The invention can also be constructed and adapted for 
use on other types of vehicles, such as boats, planes and other forms of 
transportation. 

[0021] y^^ ^ a U um i i l l r i G. I, ihe ba ttery housi ng asst^mb l y 10 i- i di i i posod bQtwGOt> 

passenger seats 8 and 9, preferably but not limited to second or th\r^j<i^ seats of an 
automotive vehicle. A rigid support structure 1 2, preferably^etynstructed out of metal 
or plastic, is affixed to a vehicle frame memberg..arf6provided for supporting one or 
more battery units 14 (only one showrO^^A^mbined battery housing/console (base) 
structure 1 6 fits over the battep^-tfmts 14, and is affixed either to the frame member 
2, support structure 1 2j0f^th. The battery housing/consoles 1 6, which is preferably 
made of plasticjw'^^inyl material, includes a top portion (not shown) that can be 
completejy^en, or partially or even completely enclosed as shown for example by 

jffig/console 62 in FIG. 3. Referring again to FIG. 1 , a housing cover 1 8 is 
Pr o vided to f i t over the to p portion of the battery housing 1 6 — 

[0022] f\Qs^ 2a and 2b show perspective views of an exemplary automobile battery 
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assembly 20 in accordance with the present invention. A support structure, of which 
portions 22 and 24 are shown, is constructed for mating onto a vehicle floorpan. 
Alternative embodiments of the support structure are described below with reference 
to FIGS. 6 and 7. 

[0023] Referring again to FIGS. 2a and 2b, one or more battery units (not shown) are 
arranged on the support structure and concealed, at least partially, by a combined 
battery housing/console structure 26. The housing/console structure 26 can be 
enclosed on the top side, as shown for example in FIG. 3, or open for improved 
ventilation. Preferably, the housing/console structure 26 is bolted directly to the 
vehicle floorpan or frame (not shown), or to the support structure itself. The 
housing/console structure 26, as further shown in FIGS. 2a and 2b, includes 
ventilation structure 32 (only one shown), seat clearance region 34 and outlet/power 
point 38 (e.g., a 1 1 0-volt or 1 2-volt outlet). The ventilation structure 32 can be a grill, 
screen, meshed opening or the like for providing additional ventilation for the 
assembly 20. 

[on?^]^ y\^Nf<wt, a hniKiinq rnx/pr ?^ affixed to the top of the housino/console 

arranged and constructed to provide one or more console features to vehicle^ 
occupants. Preferably, the housing cover ^ is suitably arrangedap-d^onstructed so 
as to snap-on to the housing console 26. "Console fe^tur^v by way of example and 
not limitation, may include armrests, cup h^ldefsTbaby bottle holders, 
CD/video/game cartridge holder§.,...€ltemge slots and various other types of slots and 
holders, and accessgtcy-stTpport structures or platforms. The housing cover 28 of FIGS. 
2a and 2}£3Jkrfexamp\e includes slot/holders 42 and 44. The housing cover 28, 
hjai^ver, may also include headphone jacks, game ports, power outlets and charger 
pliortes, cameras and Other eleLliunic device s. 



[002 5] >^<^sThe-cofl 5ole fea t urei> m<jiy also be In c l uded as pan uF - t hf i hous i ng/consolj 

structure 26. as shown for example by cup holders 4^, headphonejacks 36a and 36b, 
and nOV outlet 30. Accessory supBOJ^-stracturesTfor example as shown by reference 
numerals 66 ar\dJi&4rrT\CS. 3a and 3b, can be attached directly to the console 
s ^ rotfuro. or a l tornat i vo l v ^ the coo^ oi ^over. 



[0026] 



Referring again to FIGS. 2a and 2b, housing cover 28 also includes a region 40, 
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which can be a ventilation structure or screen or meshed opening or the lil<e for 
providing additional ventilation for the assembly 20. The region 44 can also be 
adapted to function as a handle for easy removable of the housing cover 28 from the 
battery housing/console structure 26. As such the housing cover 28, which is 
preferably designed to be removable and interchangeable with other similar covers, 
can be removably attached for ease of accessing and servicing the battery units. 
Removal of the housing cover 28 provides access to hidden service panel to service 
the battery, if needed. The cover 28, as well as the housing/console structure 28, can 
be made in multiple colors and finishes to suit the customer's taste. The cover 28 
alternatively can be in the form of a flat platform or surface that can be used to play 
board games, place a laptop or other electronic device. 

[0027] y\ ^ifi> 3 f;howq another pre fi^rrfd t^rnhnrWmnnt nn nf thr piP^P iii i ii i/M r ii l niL whU 
includes a housing cover 57 constructed and arranged to function as an armj^e 
storage compartment 60 and support structure 66, 68 for a pojjaWe'tJVD player 69. 
The housing cover 57 includes a lid 58 for acc^ss+frg'ttorage compartment 60 and an 
assembly 66,68 for suppon\t}g-ar^^ or other portable electronic equipment. 

The assembly^6€T6Sls designed to fold down in the direction of the arro w to be flush 
front side of the battery housing/console structure 62, or to detach or slide 

Jt of the batterv hO M^|P0/rnn<;nlp ^trijftiirp fi2. 

[0028] ^^T^r'*-*'^^^ of FIG. ^ further i nr l i i ri os n metal or plast i c -base 52 

for supporting a high voltage battery pack, e.g., a 42-volt battery pack. As shoNomrw 
hatfpry parkk <;pq pn pnf pH I nto thrap i i nd i v i dual battory un i ts S6 ar-5^66^d 56c. Grills 
64b are provided over ventilation openings on the battery housing/console 
^62. 



[0029] 



Alternatively, as shown in FIG. 4, another preferred embodiment 90 of the present 
invention includes a housing cover 94 attached to a housing/console 92 via a hinge 
96. The hinge 96, which is fixed or formed into the front top edge of the 
housing/console 92, allows the housing cover 94 to fold from a nominal position (for 
example as shown by housing cover 28 in FIGS. 2a and 2b) to an extended position as 
shown in FIG. 4. In the extended position, the housing/cover serves as a support 
platform, i.e., an accessory support structure, for portable DVD player 69, laptop or 
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Other portable electronic device. Preferably, the housing cover 94 also includes a fixed 
or removable platform or retainers arranged on the flat surface of the housing cover 
94 for fastening the DVD player 69, laptop or other portable electronic device during 
operation of the vehicle. The housing cover 94 also includes a storage compartment 
for storing, for example, the DVD player 69 and other accessories or devices. 

[0030] FIGS. 5a and 5b show the battery units 56a, 56b, 56c and the support structure 52 
of FIG. 3 arranged between second row captains' seats 74 and 78 of a sport utility 
vehicle. The support structure 52, which is described in greater detail below with 
reference to FIG. 6, is fastened to a vehicle floorpan 72 using conventional center seat 
hold down fasteners (not shown) and holes 73 (only one shown). Alternatively, a 
center seat bracket can be used as the support structure for the battery units. As 
such, a cost savings can be realized when manufacturing and assembling a "baseline" 
vehicle modified to have an additional, high voltage battery system. The same center 
seat fasteners, holes, brackets and floorpan designs can be used when manufacturing 
and assembling, for example, a so-called "hybridized" version of a sport utility 
vehicle. Brackets 53 and 54 are further provided for securing the battery units 56a- 
56c to the support structure 56. 

[0031] As shown in FIG. 5b, battery housing/console structure 26 and console cover 28 
are installed to complete battery housing assembly 80. This allows, for example, for 
the possibility of third row seating in a hybridized sport utility vehicle, while 
minimizing weight and providing a useful second row center platform. 

[0032] The battery housing assembly 80 of FIGS, 5a and 5b can also be placed in between 
third row seats using existing hardware and floorpan designs as described above for a 
baseline vehicle. 

[QQ^^^^^^^^FiCLjS^ Qws a more detai l ed porspc c t i vo v fewtjfth^ battery support -s t 

of FIGS. 5a and 5b. The support structure 52, which^grsferaW^^ the vehicle 

floorpan using mounting holesJgr.-the'Second row middle seat, includes three cradle 
sections 55a througtTSSc for supporting battery units 56a through 56c. The battery 

5a-56c sit within sections 55a-55c, and are secured into place via brackets 53 
''and 54. Bracket 53 for example can be designed to hook unto the support structure 



m one eiraTandto fasten to bracket 54 on the other. Flanges 57a though !> /c are " 
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provided for cooperating with the floorpan mounting holes as describea aoove.^ 

[0034] FIG. 7 shows an alternative embodiment 82 of a battery support structure having 
flanges 83a through 83c for cooperating with floorpan 84. 

[0035] Although the present invention has been described in connection with particular 
embodiments thereof, it is to be understood that various modifications, alterations 
and adaptations may be made by those skilled in the art without departing from the 
spirit and scope of the invention. It is intended that the invention be limited only by 
the appended claims. 

[0036] WHAT IS CLAIMED: 




I 
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